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What is claimed is: 

1. A method for fabricating a portion of a semiconductor 
device comprising: 

forming a gate structure on a substrate, the gate 
structure including an insulating oxide layer, a nitride 
lay^r and a polysilicon layer, wherein the oxide layer is 
located on the substrate, the nitride layer is located on 
the oxide layer, and the polysilicon layer is located on 
the nitride layer; and 



reoxidizdng the gate structure to form a layer of 

2. The method of \ claim 1, wherein said forming step 
comprises: 

depositing the)<^i^sulating oxide layer on the 

substrate ; 

depositing the polypi icon layer on the oxide 

layer; 

implanting nitrogen ions into the layers; and 

arinGaling the layers to foria a nitride layer 
between the oxide layer and the polysilicon layer. 

3 • The method of claim 2 , wherein the implanting step 
includes implanting nitrogen ions into the layers at a dose 
from about 1E14 ions/cm^ to about 1E16 ions/cm2^ 

4. The method of claim 2, wherein the annealing step 
includes annealing the layers in an inert ambient gas\at a 
temperature from about 8 00 "C to about 1100 "C, 
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1 \ ^* "^^^ method of claim 2, wherein the annealing step 

2 \ includes annealing the layers in an inert ambient gas at a 

3 temperature from about QOO'C to about 1200**C using a rapid 

4 thermal process, 

1 6- "^^^^The method of claim 2, wherein the annealing step 

2 includes annealing the layers for about 15 minutes to about 

3 60 minutes. 

1 7. The """m^t^ of claim 2, wherein the annealing step 

2 forms a nitride layer from about 10 A to about 50 A thick. 

1 8. The method of claim 2, wherein the reoxidizing step 

2_=. includes reoxidizing the gate structure to form an oxide 

3_-= layer from about 25 V^^o about 500 A thick. 

Ijl 9. The method of cla±m 2, wherein prior to the 

2. j reoxidizing step, f ormin^source and drain regions in the 

3:;: substrate. ( 

1;:; 10. The method of claim 2 , Nwherein the implanting step 

2J^ ; includes implanting nitrogen Nlons into the layers at a 

3;n dose from about 1E14 ions/cm^ to\about 1E16 ions/cm^. 

1 11. The method of claim 10, wheredn the annealing step 

2 inclri^es annealing the layers for- about 15 minutes to about- 

3 60 minutes. \ 

1 12. The method of claim 11, wherein the\ annealing step 

2 further includes annealing the layers in an\ inert ambient 

3 gas at a temperature from about 8 00 "C to about 1100 ^'C. 

1 13 □ The method of claim 11, wherein the annealing step 

2 further includes annealing the layers using rapid\thermal 

3 processing in an inert ambient gas at a temperaturte from 

4 about 900 "C to about 1200 'C using a rapid thermal process. 
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14. The method of claim 13, wherein the inert ambient gas 
is argon, 

15. The method claim 13, wherein the implanting step 
includes implantingx^Jl^NgH- nitrogen ions. 




16. The method of claim 15, wherein the reoxidizing step 
includes reoxidizing the gate structure for form a oxide 
layer from about 25 A to ^bout 500 A thick. 



17. method of claim 1, wherein said forming step 

comprises s 



depositing^ the insulating oxide layer on the 
substrate ; 

depositing the nitride^^^ayer on the oxide layer; 

depositing the polysilicon layer on the nitride layer. 

18. The method of claim 17, wherein^ the depositing step 
includes depositing nitride layer on tfee. insulating oxide 
layer to a thickness from about 10 A to about 50 A . 



19. The method of claim 17, wherein the reoxidizing step 
ineludes-^eoxidizi-ng the gate structure to form an cxi^de- 
layer from about 25 A to about 500 A thick. 



20. The^^ft^hod of claim 17, wherein the step of forming a 
gate structiar^ further includes selectively etching away 
portions of the inflating oxide, nitride, and polysilicon 
layers to expose st^^trate and form a peripheral edge 
around the gate structuis^e; and 

wherein the reoxidizingNstep comprises exposing the 
substrate to an oxidizing ambief\t to oxidize the exposed 
substrate. 
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l"^''^ 21. The^^etliod of claim 20, wherein the exposing step 

^'^^ l>} / causes an upli-ft in a peripheral portion of the nitride 

3 ^x'Y layer, 

1 22. The method of claim 20, wherein the exposing step 

2 causes an indentation inNWie substrate near a peripheral 

3 edge of the gate structure. 

1 23. The method of claim 17, ^\rtierein prior to the 

2 reoxidizing step, forming source andNdrain regions in the 

3 substrate. ^ 
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1 24. A method fdi^ fabricating a portion of a semiconductor 

2 device comprising 5^ 

3 forming an oxide gate layer on a surface of a 

4 substrate; \ 

5 forming a nitrid^^^yer on the oxide gate layer; 

6 forming a polysi^i^con layer on the nitride layer; 

7 etching away the polysilicon and nitride layers in 

8 selected areas to form a gate structure; and 

9 reoxidizing the gate Structure to form a layer of 
10 oxide. 



25. The method of_,claim 24, wherein the step of forming a 
nitride layer comprises^dep.^siting a nitride layer on the 
oxide crate layer. ^^^^^^--^ 

2 6>s. The method of claim 24, wherein the step of forming a 
nitrr^e layer comprises forming a nitride layer of about 10 
A to abbut 50 A thick on the oxide gate layer. 



1!^, 27 o The method of claim 24, wherein the step of 

2yi reoxidizing the^^posed substrate comprises reoxidizing the 

3H; reoxidizing the ej^osed substrate to form an oxide layer 

4^1 from about 25 A to about 500 A thick. 

1 28. The method of claim\^4^ wherein the step of etching 

2 exposes the surface of the s^bstraite ; and — ■■■ - 

3 wherein the step of reoxidizdng the exposed substrate 

4 comprises exposing the substrate to^n oxidizing ambient to 

5 oxidize the exposed substrate surfacev 

1 29. The method of claim 28, wherein the exposing step 

2 causes an uplift in a portion of the \d.tride layer 

3 proximate to a peripheral edge of the gate structure. 
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1 30. The metli^ of claim 28, wherein 1:he exposing step 

2 includes exposing the substrate to the oxidizing ambient at 

3 a temperature from about 650 "^C to about 9 00^*0. 

1 31. The method of claim 29, wherein the exposing step 

2 further includes exposing the substrate to the oxidizing 

3 ambient for about 10 minutes to about 60 minutes. 

K 

1 32. The method of claiiryC\^'4 , wherein prior to the 

2 reoxidizing step, forming source and drain regions in the 

3 substrate. \ 

1 33. The method of claim 24, further comprising forming 

2p>| source and drain regions in the Substrate after the 

341 reoxidizing step. ^ 
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1 \ "^^^ ^ method for fabricating a portion of a semiconductor 

2 \ device comprising: 

3 \ forming an oxide layer on a substrate; 

4 \ forming a polysilicon layer on the oxide layer; 

5 implanting a nitrogen ion into the oxide and 

6 polysiiNicon layers; 

7 anneals^ng the oxide and polysilicon layers to form a 

8 nitride layeK between the oxide and polysilicon layers; 

9 etching th^polysilicon, nitride, and oxide layers to 
10^^^ expose the substrate and form a gate structure; and 

l^J: reoxidizing thev exposed substrate and the gate 

12Sj structure, j\ I 

Vtj 35. The method of claim 3^4, wherein the implanting step 

2~ includes implanting nitrogen M.ons into the layers at a dose 

3;!=:; from about 1E14 ions/cm^ to ab^ut 1E16 ions/cm^. 

i£n 36, The method of claim 34, wherein the implanting step 

2:[;: includes implanting ^^NgH- nitrogen ions into the layers, 

1 37 * The method of -claim- 34 > - whareinNthe annealing step 

2 further includes annealing the layers iri an inert ambient 

3 gas at a temperature from about 800 *C to about 1100 

1 38. The method of claim 34, wherein the annealing step 

2 further includes annealing the layers using rapid thermal 

3 processing in an inert ambient gas at a temperature from 

4 about 900**C to about 1200**C. \ 

1 39. The method of claim 34, wherein the annealing ^tep 

2 includes annealing the layers for about 15 minutes to abWit 

3 60 minutes. \ 
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1 4^v. The method of claim 34, wherein the annealing step 

2 forms a nitride layer from about 10 A to about 50 A thick 

1 41. TheXmethod of claim 34, wherein the etching step 

2 further includes creating a peripheral edge around the gate 

3 structure . \^ 

1 42. The method \of claim 41, wherein the step of 

2 reoxidizing the exposed substrate comprises exposing the 

3 substrate to an oxidizing ambient to oxidize the exposed 

4 substrate. 

1 43. The method of claim^ 4 2\^ wherein the exposing step 

2;;| causes an uplift in a portion of the nitride layer 

3=ii proximate to the peripheral edgeN. 

IjJ 44. The method of claim 34, whei;;ein prior to the 

2=-: reoxidizing step, forming source and drain regions in the 

3v,j substrate. 

11^ 45. The method of claim 34, further comprising forming 

2.. source and drain regions in the substrate \after the 

3:'' reoxidizing step. \ 
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46. An integrated circuit device comprising: 
a substrate; 

a gate structure, wherein the gate structure includes: 
a gate oxide layer on the substrate, 
a nitride layer on the gate oxide layer, and 
a polysilicon layer over the nitride layer; 

a channel region under the gate structure; and 

source/drain regions in the substrate adjacent the 
channel region. 

47. The integrated circuit device of claim 46, wherein the 
nitride layer is from about 10 A to about 50 A thick. 

48. The integrated circuit device of claim 46, wherein the 
nitride layer is deposited over said gate oxide layer. 

49. The integrated circuit device of claim 46, wherein the 
nitride layer is formed by nitrogen implantation to foirm an 
implanted area and by annealing of the implanted area. 

50. The integrated circuit device of claim 46, wherein the 
gate has a^^p^ipherai -sdge and further including an uplift 
in the nitride^i^er occurring in portions of the nitride 
layer proximate the^^^ripheral edge of the gate structure, 
the uplift caused by is^oxidation of the gate structure, 
wherein asperities are ab^^nt from the polysilicon layer. 

51. The integrated circuit devicfev^f claim 46, wherein the 
substrate has a surface and ftii;;ther including an 
indentation in the surface of the SA^strate located 
proximate to the peripheral edge of the gate, the 
indentation resulting from reoxidation of the^'^'integrated 
circuit device. ^ 
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52. The integratedx^ircuit device of claim 46 further 
wherein the gate str^ture includes sidewall spacers 
located on each edge ofxthe gate structure and lightly- 
doped drain regions in the substrate located in the 
substrate below the sidewall Spacers . 



53. The integrated circuit device of claim 46, wherein the 
substrate is a p-type substrate and wherein the 
source/drain regions are formed by implanting n-type 
impurities in the p-type substrate. 

54. The ijvb^grated circuit device of claim 53, wherein the 
source/ drain regions are implanted prior to reoxidation. 

55. y/The integrated circuit device of claim 53, wherein the 
source/drain regions are implanted after oxidation. 
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